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(57) Abstract: An exposure apparatus (EX) canies out an exposure of a substrate (P) by filling the space between a projection 
optical system (PL) and the subsu-ate (P) with a liquid (50) and projecting an image of a pattern onto the substrate (P) through the 
liquid (50) using the projection optical system (PL). The exposure apparatus (EX) comprises a substfate stage (PST) for supporting 
the substi-ate (P), a liquid supply unit (1) for supplying the liquid (50) to the image plane side of the projection optical system (PL), 
and a focus/leveling sensing system (14) for sensing information on the surface of the substrate (P) without the intermediation of 
the liquid (50). The exposure apparatus (EX) carries out an immersion exposure of the substrate (P) while adjusting the positional 
relationship between the surface of the substrate (P) and the image plane formed through the projection optical system (PL) and 
the liquid (50) according to the surface information sensed by the focus/leveling sensing system (14). Consequently, the immeision 
exposure can be conducted with a good panem transfer accuracy. 


wo 2004/053954 Al lillliiniilinillllMlllllliiliDlllliilllli 


DK, DM, DZ, EC, EE, EG, ES, ¥1, GB, GD, GE, GH, GM, 
HR, HU. ID, TL, TN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
Nl, NO, NZ, OM, PG, PH, PL. PT, RO. RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) JiSS rJEl*;: ARIPO (BW, GH, GM, KE, LS, 
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3.— ^ v T 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H, 
FR, GB, GR, HU, IE, IT, LU. MC. NL, PT, RO, SE, SI, SK, 


TR), OAPI (BF, BJ, CF, CG, CI. CM. GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 


PSTt. fiK*^^PL(7)«iSffl!i::«<*5 0*«l&r*«(*ttlgStSi SffiPaci(DSffi8[^«(*5 o^fh 

*r«Ctttt-r«P*-*X - U-<Ul/^?^ttUlfe1 4^:$(iiLTL^4o a*SStBEXIi. *X • U-<'J>^« 

U^l 4T«tt$tltcSl«ffilcSr5LXTSfiP»i!^tt^jte^%PL&i;»(«:5 0$^LTfi$fie$4x&«S^O^ 


wo 2004/053954 


PCT/JP2003/015667 


-iy^m:!fi^mLr^t<ih^x^<DJ^^->^i9im9t^^^'f\'L-cmsiizuw-t^ 
=fe.(DTfe^o i£^v 'rj^-(^f'^'p->(Dj:y)—m(D-mmmit\znjty-t^tiisb{z^ 

2 4 8 nmT&i)*^ M(-5fS)i^:^<7) A r F :ii4^ v T U -+f(D 1 9 3 nm*>ilffi^fc 

^tioofei>o ^fc. ^Tt^ffai^idiix m^&ii^mzmj^sm^ (dof) t 

R=ki-A/'NA (1) 
<5 = ± k2 • X/HA^ - ( 2 ) 

Tfei>o (1)5*s (2) ^J;i9s <^^Ji[R^^46SfctolC:. M5fea^:^A^^i< 

1 


wo 2004/053954 


PCT/JP2003/015667 


mmcDMiiLmit^iEmiz^t^i: t f . >' t ^ - >'^® ti (D{iLmm^.<Dmm. 
tmmiznt>titj:i\-sj%mt^^^o mmiz, stR±a>T^^'p<>hT--^7(D^al 

t^ti<iEmizn7L-r. ^x^tm^L(D{iLm^t>-\i:t^iEmiznt)tirj:i^-sjm^t^^ 

2 


wo 2004/0539S4 


PCT/JP2003/015667 


:^^Bn(Dm^ (ommiztit^ii. j^^^-xd^^^w (so) ^^lts^s 

(PL) (p) ^m^-t^m^m5.^^-->' (ps 

T ) js^Tfe^m (PL) (D^mmizmi^ ( s o ) ^fftfgt-?)}^<*f±t$&^m 
(1 ) i:. s« (P) mmcDmm^^^. mi^ i5 0) ^^^-ri^^ai-rss^tii 

1^ (1 4) h^iix.. ^m^tifeBlt^SI-S^tNT. (P) 

(PL) (cij;'?)^^: (5 0) ^'f\-{.-cmf&^^^nmiicoiiLmmm^m^L^ 
^mm. (p) (D>i^>ftS7t^^faM7t^s (EX) mm^n^o 

^%BM(Dm2(DpMmizm7.it. /W (so ^^lt»s (p) ±cD^tfea)s^ 

3 ( S H 1 — S H 2 0 ) lZJ%^->(Di0L^m}!fLMift-t^Zt\Zj^z>-Cm 

t&lZ^B-t^^^^^m (PL) ii. StS (P) 

( p s T ) i^B^^m (PL) (D^m>Ji;:)^fe<* (50) ^m^i-^mi^m^ 

3 


wo 2004/053954 


PCT/JP2003/015667 


mm {^) ms. (p) ±(D7'^'r/>s v-^^r. (so) ^^^nz 
^th■t^m^ T^'fpos^ (1 8) t^m^. m 7'^-<p<>k.^. (i s) © 

(P) 0[)>S}t^^^^T^^3te^® (EX) t^m^^^^o 

^m^frofc?^. ^;^le>a>■lff$Blc:s•:^•L^T>^^•;s^7t^^T■5cD■c. m'io^mmcDm 
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Tfe^^P Lld^UTs YX^M*^-X:;^(r] (Xli+X;5-lRl) iZlitJ^VTrf^ib-r?) 
(0\zmmL-C. X YX7^-5>-5 2^:^LTS*5P*<+X^(n] (X(i-X:S-lD]) Id 
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6 0 A (DJ^5|^(± Y |S] iZlJjffl:^ U*§fl5tt 3&: o Tfc 0 . ^^^^^ P L © U > 
X6 0(D$t4S^6 0 A^Xf*:&lRll3*)|itJ:ol;ix +X7^lP]fl«Jl3 3o©^$&y XJU 
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